We have limited knowledge of determinants of consumer preferences for wild-caught versus farmed-raised fish, so this work aims to investigate the impact of sociodemographics, habits and frequency of fresh fish consumption, such as involvement in cooking, on the preferences for wild versus farmed fish. A survey was done on a sample of 1151 fish consumers in Croatia. Results showed that female, older consumers, consumers with higher income and those living in coastal parts of Croatia give higher preferences for wild fish and they detect differences between the taste of wild and farmed fish. Consumers with higher levels of habits of fresh fish consumption, who eat fresh fish often and are more involved in cooking, prefer wild-caught fish. These findings provide valuable information for the aquaculture sector, especially for planning marketing strategies for the promotion of farmed fish.
INTRODUCTION
In recent years, consumers have started to understand that food choice may have consequences for their health (Franz and Nowak, 2010) . A healthy diet is now a trend which is receiving increasing attention in the world (Kaimakoudi et al., 2013) . Studies conducted among different age groups have shown that modern consumers are aware of the health benefits brought by eating fish (Smith et al., 2000; Barberger-Gateau et al., 2005; Augood et al., 2008; He, 2009 ). Eating fish is recommended for all age groups because it is easy to digest and contains omega-3 fatty acids, vitamins and minerals. Due to the constant increase in the human population and health benefits of eating fish, demand for fish is on the increase (Claret et al., 2014) . Unsustainable fishing practices have left capture fisheries with a shrinking resource base, which is translated into a shrinking contribution from wild fisheries to fish food security (FAO, 2004) . In response to depleting wild fish stock and an increasing consumer demand for fish, they are being offered farmed fish as a viable alternative (Cahu et al., 2004) . Aquaculture is the fastest-growing animal food-producing sector with a global production which has increased from less than 1 million tonnes per year in early 1950s to 66.6 million tonnes in 2012 (Claret et al., 2014; FAO, 2014) . Accordingly, aquaculture supplied approximately 50% of the global food fish production in 2010, compared with just 9% in 1980. However, in 2012 Europe contributed only with 2 880 641 tonnes in quantity or 4.32% of the world's total aquaculture production (FAO, 2014) . This fact can be attributed to the costs, competition for space (inland and coastal) with other activities, as well as the less positive image of fish from aquaculture when compared with wildcaught fish among consumers (Jaffry et al., 2004; European Commission, 2012; Uchida et al., 2014) . In spite of having a positive overall image of both fishery and aquaculture products (Ernst and Young, 2008) , European consumers perceive farmed fish as being of lower general quality than wild fish (Kole, 2003; Verbeke et al., 2007a) , but on the other side, Luten et al. (2002) concluded that the quality of wild and farmed cod was equally appreciated by a sample of Dutch consumers. The term fish quality is a complex set of characteristics influenced by numerous endogenous and exogenous factors (Grigorakis, 2007) . Organoleptic properties and nutritional values are the characteristics that, together with freshness, compose fish quality perception. The quality dimensions mainly rely on the chemical composition, environmental factors and feeding, but there are other important aspects such as species, age, sex, etc. (Di Turi, 2009) . Most of previous studies compared quality of wild and farmed fish according to chemical composition, nutritional value and other physical-chemical parameters (Poli et al., 2001; Alasalvar et al., 2002; Grigorakis et al., 2003; Johnston et al., 2006; Grigorakis, 2007; Fuentes et al., 2010) . Consumer perception of a wild-caught versus farmed fish and its acceptance or rejection is of a multi-factorial nature. Previous research has shown that sociodemographic characteristics (gender, age, education level, income, place of residence) have a high influence on consumer preferences for wild-caught versus farmed fish. Davidson et al. (2012) reported that Hawaiian consumers prefer wild to farmed fish. Claret et al. (2014) concluded that consumers with a higher objective knowledge about fish and a higher level of education were more ready to agree with scientific evidence and consequently more likely to make better and reasoned fish choices. According to Drichoutis et al. (2006) , females have a higher openness to farmed fish because females have higher involvement in cooking (they are mainly responsible for food shopping and preparation of food within the household). Claret et al. (2014) also stressed female gender as more used to aquaculture products and their advantages. Cardoso et al. (2013) concluded that geographical factors, such as coastal versus inland location, affected preferences and consumption patterns of some products. Coastal populations prefer wild fish and eat less farmed fish products compared to inland populations. Kaimakoudi et al. (2013) have identified the two Greek clusters of low-potential and high-potential aquaculture consumers. Most of the consumers belonged to the low-potential cluster. Their results indicated that the high-potential aquaculture consumers tended to have a higher income, were younger and had higher educational attainment than the low-potential aquaculture consumers. However, both clusters revealed a greater preference for catches versus aquaculture products. Furthermore, results from Rajani (2010) showed a significantly higher attitude and intention as well as consumption of wild fish than that of farmed fish. The beliefs of quality and availability of wild fish were significantly more positive when compared with farmed fish. Middle-aged consumers, who usually show a higher food involvement than younger consumers, held stronger beliefs, both favourable and unfavourable, about fish from aquaculture (Drichoutis, et al., 2006) . Although previous research showed consumer preferences for wild-caught versus farmed fish (Rajani et al., 2010; Uchida et al., 2014; Claret et al., 2016) , there is a lack of detailed empirical research regarding consumer characteristics related to preferences for wild-caught versus farmed fish. This paper focuses on determinants of preferences for wild-caught and farmraised fish on the sample of Croatian consumers.
MATERIALS AND METHODS
A survey was conducted online (90% of respondents) and face to face (10% of respondents) using a self-administered questionnaire. Data were collected between 1 April and 30 April 2014. Web link for the questionnaire was distributed via Facebook and LinkedIn and sent via email to the appropriate subjects. For face-to-face survey a convenience sample was used, and for online survey -snowball sampling. The time needed for filling the questionnaire was 5-7 minutes. The survey was divided and grouped into the following categories: habits of fresh fish consumption, involvement in cooking, preferences for wild fish versus farmed fish, physical activity and sociodemographic variables (gender, age, education, number of household members, income, place raised, place of living and residence). Respondent's involvement in cooking was collected by means of 3 items taken from Grunert et al. (1993) . Respondents had to express their agreement with statements on a five-point Likert scale that ranged from (1) -completely disagree to (5) -completely agree. Three items were used to measure habits of fresh fish consumption constructed for this research. Higher values indicated a higher consumption frequency of fresh fish. Preferences for wild fish versus farmed fish were measured by two items constructed for the purpose of this research ("When purchasing fresh fish I prefer purchasing species that are not farmed", "When I eat fresh fish I do not detect the difference in the taste between the wild and farmed fish"). Higher scores indicated higher frequency of the purchase of fish species that are not farmed (wild) and detection of differences in the taste between the wild and farmed fish. All data analyses were done in SPSS statistical package, version 21. Univariate statistics (frequencies) were used for sample description and analysis of fresh fish consumption (frequency of fresh fish consumption in the last month). Descriptive analysis was used to explore consumer habits to eat fresh fish, involvement in cooking and preferences for wild-caught fish versus farmed fish. Bivariate statistics (Chi-square test, ANOVA) were used to check the impact of sociodemographic characteristics, habits of fresh fish consumption, frequency of fresh fish consumption and involvement in cooking on preferences for wild fish versus farmed fish.
RESULTS

Sample description
In the total number of respondents (N=1151), there are more females (69.5%) than males (30.5%).
The most represented age group is the 18-29 years old (46%). Most of the respondents have average income (71.2%), university education (48.5%), live in a household with 3-5 members (69%), were raised (32.1%) and live in a continental part of Croatia (71.2%), and 81.4% have a urban residence (Table 1) . One third of the respondents participated in some physical activity 2-3 times per week, 11.2% is not engaged in any physical activities, while 11% of respondents participated in some physical activity less than once a week.
)UHVK ÑVK FRQVXPSWLRQ
Most of the respondents ate fresh fish in the last month 2-3 times; 22.4% ate fresh fish in the last month 4-5 times, 20.8% of the respondents ate fresh fish only once in the last month, whereas 8.5% of respondents did not eat fresh fish in the last month ( Fig. 1 ).
+DELWV RI IUHVK ÑVK FRQVXPSWLRQ
On average, the fresh fish consumption of the respondents is present (mean 3.67). They ate fresh fish on a regular basis in childhood (mean 3.57), but they do not regularly try new species of fish (mean 2.70) - 
Involvement in cooking
The respondents show to have a medium level of involvement in cooking (mean 2.84). They have a higher level of agreement with an item "I deliberately avoid complicated recipes" (mean 3.38) compared to other items in the involvement in cooking scale. Mean value of an item "At home we usually eat quickly prepared meals rather than more carefully prepared dishes" is 2.70. Respondents do not think they have better ways to spend their time than doing grocery shopping and cooking (mean 2.43) - Table 3 .
3UHIHUHQFHV IRU ZLOGFDXJKW ÑVK YHUVXV IDUPHG ÑVK
Generally, respondents have neutral preferences for wild fish versus farmed fish. When they buy fresh fish, they are neutral regarding species of fish that are not farmed (mean 3.02). A similar result is achieved with consumption of fresh fish. When they consume fresh fish, they are neutral about differences in taste of wild and farmed fish (mean 3.04) - Table 4 .
Impact of sociodemographic characteristics and physical activity
According to Table 5 , gender is positively related to preferences for wild-caught fish (p<0.05). Male respondents have a higher level of agreement with an item "When I consume fresh fish, I do not detect differences in the taste of wild and farmed fish" (mean 3.18) compared to female respondents (mean 2.97).
Older respondents (46+) are the ones who, while shopping, care the most about fish species (p<0.05). Older respondents also tend to detect the differences in taste of wild and farmed fish more often than younger respondents (p<0.05).
Respondents with a higher income detect differences in the taste of wild and farmed fish during fish consumption more frequently (p<0.05). People who were raised in coastal Croatia, while shopping for food, prefer wild fish species (p<0.05) unlike the respondents from continental Croatia. They also detect more often the differences in taste of wild and farmed fish during fish consumption (p<0.05). People from coastal Croatia, while shopping, prefer wild fish species unlike the people from continental Croatia (p<0.05).
Respondents who participate in physical activity more than 4 times per week prefer to purchase fish species that are not farmed (p<0.05).
,PSDFW RI KDELWV RI IUHVK ÑVK FRQVXPSWLRQ RQ SUHIHUHQFHV IRU ZLOGFDXJKW ÑVK
ANOVA test showed habits of fresh fish consumption influence significantly the preferences for wild-caught fish (p<0.05). Respondents with higher levels of habits of fresh fish consumption prefer to purchase fish species that are not farmed and they detect more often the differences between wild and farmed fish (p<0.05).
People that ate fresh fish on a regular basis during childhood also prefer wild fish species and they more often detect whether there are some differences (p<0.05). Similar results are achieved with respondents who regularly try new fish species (p<0.05) ( Table 6 ).
Impact of involvement in cooking on SUHIHUHQFHV IRU ZLOGFDXJKW ÑVK
The results of this study showed there is a significant relation between involvement in cooking and preferences for wildcaught fish (p<0.05 Table 6 . Impact of habits of fresh fish consumption on preferences for wild-caught fish versus farmed fish Table 7 . Impact of involvement in cooking on preferences for wild-caught fish versus farmed fish in the last month (4 times or more) prefer fish species that are not farmed during the process of purchase, compared to the respondents who did not eat fresh fish in the last month or they ate it less than 4 times. People who ate fresh fish 4 times or more in the last month, more often detect differences in wild and farmed fish.
DISCUSSION
In this study, determinants of preferences of consumers in Croatia for wild-caught versus farmed fresh fish have been investigated. The results of this study give indications of fresh fish consumption behaviour, habits of fresh fish consumption and preferences for wild-caught versus farmedraised fish on a sample of Croatian fresh-fish consumers. Furthermore, the results of the present study show influence of sociodemographic characteristics, habits of fresh fish consumption, involvement in cooking and frequency of fresh-fish consumption on consumer preferences, which provide a deeper understanding of consumer behaviour in fresh fish consumption. The study shows that, in the sample, most Croatian consumers (almost 40%) ate fresh fish at home 2-3 times in the last month. These results are not consistent with Eurofish data according to which Croatian consumers eat fish mostly once a week and during some holidays. According to Food Standards Australia New Zealand (2011), 2 to 3 servings per week of any fish and seafood are recommended; so the average consumption of fresh fish in Croatia seems to be below the recommendations. Due to these results, increasing the frequency of fresh consumption should be the goal of policymakers. Furthermore, Croatian consumers have a habit of consuming fresh fish often, also during childhood. This is in line with previous studies according to which the habit, especially during childhood, of fish consumption is a strong predictor of fish consumption (Trondsen et al., 2003; Honkanen et al., 2005; Mitterer-Daltoé et al., 2013a) . Emphasizing the importance of fresh fish consumption during childhood (in kindergarten, schools and at home) might be beneficial for increasing fresh fish consumption later in life. Croatian consumers have a medium level of involvement in cooking. Most of fresh fish consumers neither agree nor disagree that they avoid complicated recipes. According to Grunert et al. (1993) Table 8 . Impact of frequency of fresh fish consumption on preferences for wild-caught fish versus farmed fish associated with spontaneity and convenience, while convenience is related to preferring snacks versus meals. Perceived inconvenience of fish is negatively related to fish consumption (Olsen et al., 2007) , so convenience orientation and involvement in cooking can be crucial in fish consumption. According to De Rosa et al. (2015) , culinary programs can play a role in increasing consumer involvement in cooking. Perceived inconvenience of fish can be decreased through the supply of filleted fish on the domestic fish market. Furthermore, Croatian consumers do not have strong positive nor negative preferences for wild-caught fish. They are neutral as to the possibility of recognizing differences in the taste of fish. This is also the case of the importance of wild fish species. This is not consistent with previous studies which showed consumer preferences for wild-caught fish (Tidwell and Allan 2001; Schlag and Ystgaard, 2013; Uchida et al. 2014; Claret et al., 2014) . On the other side, Verbeke et al. (2007a) showed that the majority of consumers in Belgium reported no perceived differences between farmed versus wild fish. If so, more research is needed on the determinants behind those preferences.
Intrinsic attributes (such as the presence of harmful ingredients, health benefits, capture date, wild versus farmed fish, control certificate, country of origin and dietary composition) are elements that the consumer does not easily or ever assess (Verbeke et al., 2007b) because of the lack of expertise or task difficulty (Grunert, 2005 ). An individual who does not attach great importance to quality may base his/her decision on attributes like price, expiry date and convenience (preparation) and may use less information cues; while, for the others, the appearance of the fish, control certificate or the possible presence of harmful ingredients can be more important to evaluate quality (Verbeke et al., 2007b) . Significant association was found between some sociodemographic characteristics (gender, age, income level, frequency of physical activity and place raised) and importance of fish farming, which confirms results from previous studies (Drichoutis, et al., 2006; Cardoso et al., 2013; Kaimakoudi et al. 2013; Claret et al., 2014) . Female consumers with higher income and those who were raised in the coastal part of Croatia detect differences in wild and farmed fish during fish consumption more often. These results are also in line with previous studies (Verbeke and Vackier, 2004) . In fact, results from Claret et al. (2014) emphasised the segment with a higher openness to farmed fish which was formed mostly by women. The reason why that might be is that they are mainly responsible for food shopping and preparation of food within the household. Anyway, frequency of fish consumption is positively associated with the level of knowledge about fish as a food product (Pieniak et al., 2010) , so it can be a possible reason for the association between sociodemographic characteristics and the recognition of differences between wild and farmed fish. Kaimakoudi et al. (2013) found a "high-potential aquaculture" segment made by consumers with higher income and higher education. This is confirmed partially by the results of this study. When buying fresh fish, older consumers and those who participate more in physical activity, those who were raised in the coastal part of Croatia, prefer wild fish species.
Research results can be connected to the studies of Verbeke et al. (2007a) and Kole (2003) : according to them, European consumers perceive farmed-raised fish as being of lower general quality than wild-caught fish. Particularly, a critical driver of consumer perceptions towards food quality and acceptance is a better taste and nutritional values (Cardello et al., 2007) . According to previous research (Roberts and Marvin, 2011) , older respondents who are physically active care more about food quality because they are more oriented to health (Olsen, 2003) which can be the reason of significant association between age, frequency of physical activity and preferences for wild-caught rather than farmed fish. The present study confirmed that habits of fresh fish consumption are a significant predictor of preferences for wild-caught fish and consequently of the possibility of detecting differences in wild and farmed fish during consumption (Verbeke and Vackier, 2004; Mitterer-Daltoé et al., 2013b) . Verbeke and Vackier (2004) also said that the most important factor which affected fish consumption in Belgium was a habit. According to Mitterer-Daltoé et al. (2013b) , low fish consumption may be due to the lack of habit of fish consumption. Consumers with a higher involvement in cooking prefer fish species that are not farmed and they can detect different flavours of wild and farmed fish during consumption. Possible explanation of these results is that consumers with higher involvement in cooking prepare healthy meals like fresh fish more frequently, which can be associated with a higher level of recognition in the taste of farmed versus wild fish.
CONCLUSION
The results of the present study revealed that Croatian fresh fish consumers eat fresh fish at home mostly 2-3 times per month. They have a habit of fresh fish consumption but they have a medium level of involvement in cooking. Croatian consumers do not have strong preferences for wild-caught nor farmed fish. Some respondents (females, consumers with higher income and those who were raised in coastal Croatia) more easily detect differences in wild and farmed fish during consumption, while others (older, physically active and those who were raised in the coastal region) prefer wild fish species. Consumers with a higher frequency of fish consumption and a higher involvement in cooking tend to be knowledgeable about fish and tend to prefer wild species. The results of this research could have significant implications for the development of marketing communication activities in the aquaculture sector. The design of effective marketing strategies for farmed fish might help increase consumer preferences for farmed fish.
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Postoji ograničeno znanje odrednica potrošačkih sklonosti prema ulovljenim (divljim) ribama iz otvorenih voda u odnosu na uzgojene ribe iz ribogojilišta. Ovaj rad ima za cilj istražiti utjecaj sociodemografske strukture, navika i učestalosti potrošnje svježe ribe (kao što je uključenost u kuhanje) na sklonosti potrošača prema ulovljenim u odnosu na uzgojene ribe. Istraživanje je izvršeno na uzorku od 1151 hrvatskog potrošača ribe. Rezultati su pokazali da žene, stariji potrošači, potrošači s višim prihodima i oni koji žive u obalnom dijelu Hrvatske imaju veću preferenciju prema ribi otvorenih voda i mogu prepoznati razlike u okusu ulovljene i uzgojene ribe. Potrošači s većim navikama potrošnje svježe ribe, koji često jedu ribu i više su uključeni u kuhanje, više vole ulovljene ribe otvorenih voda. Ovi rezultati pružaju vrijedne informacije za sektor akvakulture, posebno za planiranje marketinške strategije promicanja uzgoja ribe.
Ključne riječi: svježa riba, hrvatski potrošači, riba otvorenih voda, riba iz uzgoja
